Social factors and obesity: an investigation of the role of health behaviours by Ball, Kylie et al.
Deakin Research Online 
Deakin University’s institutional research repository 
DDeakin Research Online  
Research Online  
This is the author’s final peer reviewed version of the item 
published as: 
 
 
 
 
Ball, Kylie, Mishra, G.D. and Crawford, David 2003, Social factors and obesity: an 
investigation of the role of health behaviours, International journal of obesity, vol. 27, 
no. 3, pp. 394-403. 
 
 
 
 
 
 
 
 
Copyright : 2008, Nature Publishing Group 
 
 
     
1  
 
  
Social factors and obesity: An investigation of the role of health behaviours 
 
 
 
RUNNING HEAD: Social factors and obesity 
 
Kylie Ball1, PhD, Gita D. Mishra2, PhD, David Crawford1, PhD  
 
1 School of Health Sciences, Deakin University, Burwood, Victoria 3125 Australia 
2 MRC-Human Nutrition Research, Elsie Widdowson Laboratory, Cambridge,  
CB1 9NL, United Kingdom. 
 
  
 
Correspondence and reprint requests: 
Dr Kylie Ball  
School of Health Sciences  
Deakin University 
221 Burwood Highway  
Burwood  VIC  3125 
AUSTRALIA  
Ph: +61-3-9251-7310 
Fax: +61-2-9244-6017 
Email: kball@deakin.edu.au 
 
1  
 
ABSTRACT  5 
OBJECTIVES: This study evaluated a behavioural model of the relationships between 
social factors and obesity, in which differences in Body Mass Index (BMI) across 
sociodemographic groups were hypothesized to be attributable to social group 
differences in health behaviours affecting energy expenditure (physical activity; diet 
and alcohol consumption; and weight control).  10 
METHODS: 8,667 adults who participated in the 1995 Australian National Health 
and Nutrition Surveys provided data on a range of health factors including objectively 
measured height and weight, health behaviours, and social factors including family 
status, employment status, housing situation and migration status. 
RESULTS: Social factors remained significant predictors of BMI after controlling for 15 
all health behaviours. Neither social factors alone, nor health behaviours alone, 
adequately explained the variance in BMI. Gender-specific interactions were found 
between social factors and individual health behaviours.  
CONCLUSIONS: These results suggest that social factors moderate the relationship 
between BMI and weight-related behaviours, and that the mechanisms underlying 20 
sociodemographic group differences in obesity may vary among men and women. 
Additional factors are likely to act in conjunction with current health behaviours to 
explain variation in obesity prevalence across sociodemographic groups.  
KEYWORDS: Body Mass Index, social factors, behavioural model, health behaviours 
25 
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INTRODUCTION  
Overweight and obesity increase risk of morbidity and/or mortality from a number of 
chronic conditions including non-insulin-dependent diabetes mellitus, coronary heart 
disease, hypertension, hyperlipidaemia, osteoarthritis and certain cancers (1).  In 
many Western countries, overweight and obesity have reached epidemic proportions, 30 
and now pose a significant threat to the health of populations throughout the world. 
Substantial evidence demonstrates that the prevalence of obesity has increased 
dramatically over the past several decades (1-3).  
 
Evidence suggests that obesity is socially distributed, with certain social groups at 35 
increased risk. Substantial evidence demonstrates an inverse relationship between 
social class and body weight and risk of obesity among women, and less consistently, 
among men in industrialized countries (4-7). Other sociodemographic factors are also 
known to be associated with overweight. Although evidence is somewhat less 
consistent (8), marital status has been linked cross-sectionally with obesity (9) and 40 
longitudinally with weight gain (10, 11), such that being/getting married is associated 
with higher risk. Migration status has also been linked with obesity. For instance, a 
study of Swedish women found that foreign-born women had higher body fat and 
central adiposity compared with Swedish women (10). In a study of Australian men 
and women, we investigated associations between BMI and a number of social factors 45 
(employment status, family status, housing situation and migration status). Our results 
generally confirmed previous evidence of gender-specific links between social factors 
and obesity (12-13).  
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Although a framework for examining relationships between social factors and obesity 50 
has been proposed (14), there have been few studies that have examined the 
mechanisms underlying these relationships. One possible explanation is that these 
relationships are attributable to differences across social groups in levels of 
participation in weight-related behaviours (15). According to such a ‘behavioural 
model’, differences in eating, physical activity and other weight-related behaviours 55 
completely account for differences in obesity prevalences across social groups. There 
is ample evidence of sociodemographic differences in weight-related behaviours.  For 
example, lower levels of recreational physical activity have been reported amongst 
individuals of low social class (16), among those who are married (17), and among 
immigrants (10, 18). Individuals of low social class are also less likely to consume a 60 
healthy or low-fat diet (19-21). Dieting and weight control efforts are also potentially 
important mediators. The mediating role of dieting may explain the stronger 
association between SES and obesity observed for women compared with men, since 
women of higher SES diet more often than do women of lower SES (20).  
 65 
Very few studies have empirically tested theoretical models of the relationship 
between social factors and BMI. Wamala, Wolk, and Orth-Gomer (22) reported that 
unhealthy dietary habits, as well as psychosocial stress and reproductive history 
explained a large proportion of the association between low social class and obesity in 
mid-aged women. Another study investigating social class differences in obesity-70 
related health behaviours reported that, after controlling for diet, exercise, and dieting 
behaviours, social class remained a significant predictor of BMI (23). However, both 
these studies used limited indicators of social class and of health behaviours, and were 
based on relatively small and non-representative samples.  
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 75 
This study aimed to investigate the role of health behaviours in explaining the 
relationships between social factors and obesity, in a national population sample. It 
was hypothesized, consistent with the behavioural model described earlier, that the 
relationships between social factors and obesity would be accounted for by 
differences across social groups in obesity-related health behaviours.  80 
 
MATERIALS AND METHODS 
Participants 
Data in this study were derived from the 1995 Australian National Nutrition Survey 
(NNS) (24). NNS participants were recruited from the study population of the 1995 85 
National Health Survey (NHS) (25). Recruitment procedures for the 1995 NHS and 
NNS surveys are described elsewhere (24-25). Briefly, for the NHS, a stratified multi-
stage area sampling technique was used to obtain a random, nation-wide sample of 
23,800 households. Of households selected to participate, 91.5% households 
responded, with a total of 57,633 persons interviewed. Of those, 22,562 were selected 90 
to participate in the NNS.  The sample for the NNS was systematically selected from 
the NHS private dwelling sample covering urban and rural areas across all States and 
Territories of Australia. The NNS sub-sample was designed to provide desirable 
estimates of nutrient intake differences across groups (for example, national level, 
state level and regional estimates by age group and sex). A maximum of three NHS 95 
participants per household were randomly selected from households participating in 
the NHS. Of the 13,858 participants in the NNS, 10,754 were adults.  The present 
study uses data provided by 8,667 adults of working age (18 to 64 years). Pregnant 
women (n=159) were excluded from analyses.  
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Procedures  
Trained interviewers personally interviewed participants in the NHS.  At the 
completion of the NHS interview, selected participants were informed of the NNS and 
agreement to participate was sought.  Those agreeing to participate were instructed on 
how to complete a food frequency questionnaire by the interview staff.  Participants 105 
self-completed the food frequency questionnaire and returned it by mail. 
 
Measures 
Height and weight  Height and weight were measured to the nearest 0.1 cm and 0.1 kg 
respectively using standardized procedures (24). BMI was calculated as weight in 110 
kilograms / (height in metres)2.  
Social factors  The social indices used in the present analyses were derived in a 
previous study using factor analyses of demographic and socio-economic variables 
from the NHS '95 (26). Fourteen items were found to load consistently on four 
conceptually meaningful domains, given in the order of relative rank as employment, 115 
housing, migration, and family status. For the present study, tertiles of the factor 
scores were calculated for each of the four social domains. Based on previous 
evidence of links between social factors and obesity, the “lowest” tertile represented 
those most likely to be obese; the highest tertile represented those least likely to be 
obese.  120 
 
The highest employment tertile comprised full-time managers or professionals, 
whereas the lowest employment tertile comprised persons who were unemployed or in 
low status occupations, working few hours, and/or receiving pensions or benefits as 
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their main wage source. The highest housing tertile comprised home owners, and/or 125 
those living in homes with more than three bedrooms; the lowest tertile comprised 
persons living in smaller rental properties. The highest migration tertile consisted of 
Australian-born individuals; the lowest, people born overseas with poor English 
ability. The highest family status tertile consisted of people who were single and 
tertiary educated, and the lowest tertile comprised people who were married with a 130 
large number of dependents. Full details of the indices are provided elsewhere (26) 
and a summary of the items loading on the four indices is also provided in Appendix 
1. 
 
These indices were selected for use in the present study for a number of reasons. 135 
Firstly, social class is not directly measurable, and there is no consensus on the best 
single indicators of social class and socioeconomic status. Different indicators of 
social class and socioeconomic status are correlated but not completely 
interchangeable, and the use of multidimensional methods of indicating these 
constructs as we have done here has been recommended (27). Since these variables 140 
are correlated, in order to look at multiple social variables simultaneously, they must 
be combined in some way (e.g. via factor analysis).  
 
The use of social factors in this study enabled combinations of various individual 
social and socioeconomic indicators that are highly correlated in the same direction to 145 
be grouped together. The use of factors also provided for more powerful analyses, 
since missing values on a single variable did not result in that respondent’s data being 
excluded. Finally, the social factors used in this study reflect multiple social 
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dimensions that have previously been demonstrated to be associated with a number of 
health outcomes, including obesity, among men and women (12-13, 28).  150 
 
Physical activity  Participants in the NHS were asked whether, in the previous two 
weeks, they did any of the following: walking for sport, recreation or fitness; 
moderate exercise (apart from walking); and vigorous exercise. Responses were used 
to calculate a physical activity index, exlevind, based on the number of times activity 155 
was undertaken in the past two weeks, multiplied by the average time per session, and 
the level of intensity (expressed as a multiple of the resting metabolic rate). Intensity 
values of 3.5 for walking, 5.0 for moderate exercise and 9.0 for vigorous exercise 
were used, with score ranges on the physical activity variable calculated as 1 
(Vigorous: >3,200 and 2 hours or more of vigorous exercise); 2 (Moderate: 1,600-160 
3,200 or >3,200 and < 2 hours vigorous exercise); 3 (Low: 100-1,600); and 4 
(Sedentary: < 100) (24).  
 
Dietary intake  Dietary intake in this study was assessed using 15 dietary factors 
derived through factor analysis of 99 food and beverage items assessed using a Food 165 
Frequency Questionnaire (FFQ). Factor analysis is receiving increasing attention as a 
useful technique for describing patterns of dietary intake (29).  Factor analysis of food 
consumption patterns can provide insights into the foods that group together, allowing 
us to move beyond the analysis of specific nutrients or foods, and potentially 
providing a clearer picture of the overall patterns of dietary intake. 170 
  
The FFQ, administered as part of the NNS, assessed usual intake of food and 
beverages over the last 12 months. Each item had a choice of 9 frequency categories 
8  
 
ranging from ‘Never or less than once a month’ to ‘Six or more times per day’. These 
were converted to daily equivalent frequencies and entered into a factor analysis. 175 
Results demonstrated 15 interpretable, gender-specific factors that accounted for 
almost 50% of the variance among both men and women (29). Among men, these 
factors were: salad vegetables; pork and poultry; tropical fruits; other vegetables; 
traditional vegetables; protein foods; takeaway foods; cakes and sweets; offal and 
canned fish; traditional fruit; breakfast cereals; crackers, cheese and savoury 180 
spreads; mixed meat dishes; wholemeal bread; and coffee and milk. Among women, 
the factors were traditional vegetables; salad; fruit; meat dishes; pasta, rice and other 
mixed dishes; takeaways; ethnic vegetables; breakfast cereal/muesli; fruit and 
vegetable juice; fish and seafood; cakes and desserts; chocolate and confectionery; 
crackers, cheese and savoury spreads; coffee and milk; and low calorie drinks. These 185 
factors served as indicators of dietary patterns in the present study. The use of these 
factors was thought to provide a more informative indicator of eating behaviours than 
nutritional profiles or deficiency/excess of particular dietary components.  
 
Low fat food use  Respondents were also asked about their frequency of use of six 190 
specified low/reduced fat products: low-fat cream, sour cream, ice-cream, cheddar-
type cheese, oil salad dressing, and spreads. Response options were coded as 0: 
never/rarely, 1: sometimes, and 2: usually. Scores for the six items were summed and 
the summed score was then used to categorize respondents as using low fat dairy 
foods frequently (sum of 3 or above), coded 2; using low fat dairy foods occasionally 195 
(sum of 1 or 2), coded 1; or never/rarely using low fat dairy foods (sum of 0), coded 0.   
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Dieting  Respondents were asked whether they usually followed any special diet or 
way of eating. Response options were: No special diet; vegetarian; weight reduction 
diet; diabetic diet; fat-modified diet; other and not applicable. For the present 200 
analyses, these were grouped into those on a weight-reduction or fat-modified diet; 
and all others. 
 
Alcohol intake  An index of alcohol consumption was calculated by summing the 
daily equivalent values of seven alcohol items from the FFQ: beer (low alcohol), beer 205 
(ordinary full-strength), red wine, white wine or champagne, wine cooler, sherry or 
port, and spirits/liqueurs. Respondents who reported a total alcohol consumption of 
less than once a month were given a score of zero on the alcohol index.  Those 
reporting alcohol consumption of between once a month, and once a week, received a 
score of 1, and those consuming alcohol more than once a week received a score of 2. 210 
 
Smoking  Respondents reported in the NHS whether they currently smoked, scored as 
1; were ex-smokers, scored 2; or never smoked, scored 3. 
 
Statistical Analysis 215 
Data analyses were carried out in three steps, separately for men and women. Initially, 
analysis of covariance (ANCOVA) was used to examine the relationships between all 
four social factors and BMI while controlling for age and smoking status. In the 
second step, a full model was created using multiple regression with BMI as 
dependent variable and the social and behavioural factors as explanatory variables. To 220 
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test if all the four social factors (sub model) formed an adequate model to predict 
BMI, an F-ratio was defined by: 
 
(residual sum of squares for sub model – residual sum of squares for full model)/d 
residual mean squares for full model 225 
 
where d is the number of independent terms dropped from the full model to get to the 
sub model. The F-ratio has an Fd,n-k-1  (k= number of parameters) distribution under 
the null hypothesis that the sub model is adequate (30). The analysis was repeated 
with all the behavioural factors treated as a sub model. The final step was to test for 230 
interaction effects between the significant social domains and the behavioural factors. 
Multiple regression analyses with BMI as dependent variable, and behavioural factors 
as explanatory variables were carried out for each level of the significant social 
factors. All analyses were conducted using SAS 6.12 (31). 
 235 
RESULTS 
Table 1 shows the characteristics of the study participants by gender. Approximately 
70 % of the participants were between 25 to 54 years old. Compared with women, a 
higher proportion of men were managers, administrators or professionals; smokers; 
and/or consumed alcohol more than once a week. A higher proportion of women than 240 
men were on a weight-reduction or fat-modified diet, and/or consumed low fat dairy 
foods frequently. 
 
INSERT TABLE 1 
 245 
11  
 
Table 2 shows the regression coefficients from ANCOVA models predicting BMI 
from the four social factors (adjusting for age and smoking status) by gender. Both 
age and smoking status exhibited identical relationships with BMI for men and 
women. Among men, ex-smokers had a higher adjusted mean BMI (27.3; 95 % 
confidence interval (CI): 27.1, 27.6) than current (26.4; 95 % CI: 26.2, 26.7) or never 250 
(26.7; 95 % CI: 26.5, 26.8) smokers. The social factors housing and family status were 
significantly associated with BMI for men; housing middle tertile: mean BMI 26.6 (95 
% CI: 26.3, 26.8), lowest tertile: 27.0 (95 % CI: 26.8, 27.2); family status highest 
tertile: 26.3 (95 % CI: 26.1, 26.6), lowest tertile: 27.1(95 % CI: 26.9, 27.4). Among 
women, only the employment domain was associated with BMI; highest tertile: 25.4 255 
(95 % CI: 25.2, 25.7), lowest tertile: 26.4 (95 % CI: 26.2, 26.7). 
 
INSERT TABLE 2 
 
Table 3 shows the regression coefficients from multiple regression models predicting 260 
BMI from the social and behavioural factors, controlling for age and smoking status. 
Among men, the dietary factors traditional vegetables and protein foods were 
positively associated with BMI, while cakes and sweets, offal and canned fish, fruit, 
breakfast cereal and wholemeal bread were negatively associated. That is, men with 
higher BMI tended to report eating relatively more traditional vegetables and protein 265 
foods but less cakes and sweets, offal and canned fish, fruit, breakfast cereal and 
wholemeal bread than men with lower BMI. Among women, the dietary factors salad, 
take-aways and low calorie drinks were positively associated with BMI, while the 
factors fruit, ethnic vegetables, breakfast cereal and muesli, and fruit and vegetable 
juice were negatively associated with BMI. In other words, women with higher BMI 270 
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tended to report consuming more salad, take-aways and low calorie drinks but less 
fruit, ethnic vegetables, breakfast cereal and muesli, and fruit and vegetable juice than 
women with lower BMI. Level of exercise was also negatively associated with BMI 
among women. Women who were on weight-reduction or fat-modified diets had 
higher BMI than those who were not on these diets (mean 25.8, 95 % CI: 25.3, 26.3; 275 
and 25.0, 95 % CI: 24.7, 25.3, respectively). People who consumed low-fat dairy 
foods frequently had a higher adjusted mean BMI than those who consumed them 
rarely/never (men: frequent consumers, 27.2 (26.9 to 27.5), rare consumers: 26.3 
(26.0 to 26.7); women: frequent consumers, 26.0 (25.7 to 26.3), rare consumers, 
25.1(24.5 to 25.6). Among both men and women, the frequency of alcohol 280 
consumption was negatively associated with BMI.  
 
There was no evidence that the sub model of the four social factors was adequate in 
predicting BMI for men (F21,2084 = 141; p<0.01) or women (F21,2389 = 121, p< 0.01), 
since there was a significant difference in the goodness of fit between the full and sub 285 
models. Similarly, there was no evidence to support that the sub model comprising 
behavioural factors was adequate (men: F5,2084 = 19, p<0.01; or women: F5,2389 = 21, 
p< 0.01). While the significant social factors observed in the sub-model remained 
statistically independent of the behavioural factors (including smoking), inclusion of 
these behavioural factors significantly improved the predictive value of the model.  290 
 
INSERT TABLE 3 
 
Table 4 shows the interactions between the significant social factors and the 
behavioural factors among men. In the lowest tertile of social factors, smoking status 295 
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was significant for housing and family status. Among women, levels of physical 
activity, smoking status, use of low-fat dairy foods and dieting status were associated 
with BMI for those in the highest tertile of employment, but not for women in the 
lowest tertile of employment (Table 4). 
 300 
INSERT TABLE 4 
 
DISCUSSION 
To develop effective obesity prevention strategies, it is necessary to understand how 
social factors are related to obesity. While many studies have reported associations 305 
between social factors and obesity, few have investigated the mechanisms that may 
explain these relationships. This study tested the hypothesis that health behaviours 
which affect energy balance (physical activity, dietary factors, alcohol intake, weight-
control efforts) would account for social group differences in obesity. The analyses 
employed in the present study represent a significant advance over the few previous 310 
studies that have investigated mechanisms underlying the relationships of social 
factors with obesity (22-23). The present study tested not only the overall model of 
social factors, health behaviours and BMI, but also the interactions of social factors 
with behavioural factors. Further strengths of this study were its use of a large, 
representative population sample, measured heights and weight and several 315 
comprehensive, empirically-derived social indicators. 
 
The results presented here provide support for gender-specific associations between 
social factors and BMI. Among men, those in the housing tertile designated as lowest 
(e.g., living in rental properties, with fewer bedrooms) and the family status tertile 320 
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designated as lowest (e.g., married, with dependents) had higher BMI. Among 
women, those in the lower employment (e.g., part-time workers, lower status 
occupations) group had higher BMI. The findings also highlight the complexity of the 
relationships among behavioural factors and BMI. For instance, some dietary factors 
characterized by high-fat, energy-dense foods were found to be negatively associated 325 
with BMI. Conversely, the frequent use of low-fat dairy foods was found to be 
positively associated with BMI among men and women. This may reflect adjustments 
to the diet made by those overweight, in an effort to control their weight. 
Alternatively, this may have resulted from disproportionate under-reporting of high-
fat food consumption or over-reporting of low-fat food consumption among the 330 
overweight, which would be consistent with previous evidence of self-report bias in 
dietary intake (32-34). On the other hand, numerous low-fat, low-energy foods were 
found to be negatively associated with BMI, as expected. 
 
The key aim of this study was to investigate a behavioural model of associations 335 
between social factors and BMI.  Results demonstrated that neither social factors 
alone, nor behavioural factors alone, were as useful as the full model (ie both social 
and behavioural factors) in predicting BMI among men or women. In multiple 
regression analyses, although a number of behaviours significantly predicted BMI, 
those gender-specific social domains that alone predicted BMI (i.e., housing situation 340 
and family status for men; employment status for women), remained significant 
predictors after controlling for all health behaviours. The analyses also demonstrated 
that a number of behavioural factors interacted with social factors in predicting BMI, 
differentially for men and women. These results support the view that social factors 
act like moderators in determining the relationship between BMI and behavioural 345 
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factors, and that the mechanisms underlying relationships between social factors and 
obesity may differ among men and women. 
 
The lack of support found for a behavioural model may be attributable to 
methodological limitations of the present study. The main limitation concerned the 350 
cross-sectional nature of the study. While the associations observed between health 
behaviours, social factors and body weight give some insight into potential pathways 
underlying these relationships, it is not possible to determine the causal mechanisms 
by which these factors are related. It may be that the measures used were not 
sufficiently sensitive or adequate for accurately assessing behaviours. Self-reported 355 
physical activity may be subject to social desirability or recall biases, and these biases 
may be affected by gender and/or social class (35). Similarly, under-reporting is an 
inherent problem in self-report dietary assessment (34). Further, the food frequency 
questionnaire used in the present study did not take into account portion size, only 
frequency of consumption.  However, the dietary indices were based on empirical 360 
analyses of a comprehensive food frequency questionnaire, providing an advance over 
previous studies that have employed more limited dietary indices (23). While more 
objective measures of diet and physical activity are available, their use in population 
studies such as this are not feasible.  It is also likely that the lack of support for a 
behavioural model is at least partly attributable to the cross-sectional nature of the 365 
present study. Behavioural factors were measured at one time point only, whereas it is 
likely that obesity results from an energy imbalance accumulated over an extended 
period of time (1). Further prospective studies with repeated assessment of both social 
and behavioural factors and body weight are clearly required. 
 370 
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Aside from methodological limitations, an alternative explanation of the present 
findings is that behavioural factors alone do not explain associations of social factors 
and BMI, but rather other factors also contribute. It has been suggested that one such 
factor that may influence this relationship is heredity (36). However, there is little 
evidence to support genetic differences among social groups. Another potential 375 
mediator is psychological stress. Evidence from animal models (37), and more 
recently from human studies (38-39) suggests that stress may influence metabolism 
and body fat distribution. It is plausible that different social groups may be subject to 
different levels of psychosocial stress (for instance, low employment grade has been 
linked with increased psychological distress) and this could contribute to increased 380 
risk of obesity. Findings of one of the few studies investigating potential causes of 
social differences in obesity are consistent with this hypothesis (22). 
 
Given the significant effects and interactions of social factors with several behavioural  
measures in the present study, it is likely that any additional explanatory factors act in 385 
conjunction with behaviours to predict BMI. Consequently, although a behavioural 
model did not completely account for the associations of social factors with BMI, 
behaviours should not be eliminated from future models but included with additional 
potentially important explanatory variables.  For example, the interaction of 
psychological stress with social and behavioural factors in contributing to obesity 390 
requires further investigation. 
 
In conclusion, while associations between social factors and weight have been 
reported extensively, the underlying causal pathways are unknown and require further 
investigation. The present findings suggest the mechanisms underlying these 395 
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relationships are likely to be gender-specific and highly complex. The cross-sectional 
design of this study does not permit investigation of the direction of influence of 
social factors and obesity. Since some evidence suggests that obesity influences social 
status, rather than vice versa (40-41), further longitudinal research is required to 
investigate causal mechanisms. While the present findings suggest that behavioural 400 
factors account for some of the association, social group differences in obesity are 
attributable to additional factors not investigated in this study. Identification of these 
factors and the mechanisms governing this relationship is critical in order to generate 
effective intervention strategies to address social inequalities in obesity, and to halt 
the rapid increase in obesity, particularly among those social groups at highest risk.  405 
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Table 1. Characteristics of the sample by gender (N=8667) 
   
 Men Women 
Items N=4167 N=4500 
Employed (%) 81.9 63.4 
Usual hours worked (%): 35 hours or more  73.3 36.0 
Income main source (%):   
Wages/salary; Own business/share in partnership 76.5 56.9 
Occupation (%):   
Salespersons; personal  service workers, plant/ 
machine operators/drivers labourers & related 
27.3 22.1 
Managers, Administrators; Professionals 26.5 15.6 
Govt. pension/benefit received (%) 16.6 27.6 
Number of bedrooms (%): Four or more 12.0 12.6 
Nature of occupancy (%): Owner 16.5 18.7 
Not able to speak English fluently (%) 3.2 2.1 
Marital status (%): Married; defacto 67.2 66.2 
Age first left school (%): 18 years or over 18.9 15.3 
Exercise (%):  
Sedentary 
 
30.7 
 
28.4 
Vigorous 11.3 5.5 
Alcohol consumption (%): More than once a week 35.6 17.7 
Currently smoking (%) 27.2 23.3 
On weight-reduction or fat-modified diet (%) 14.2 22.6 
Low-fat dairy food used frequently (%):  32.5 46.4 
Age in years (%):  
18-24 
 
12.7 
 
13.4 
25-54 72.4 70.1 
55-64 15.9 16.5 
BMI: median, mean(SD) 26.4, 26.8(4.1) 24.7, 25.8(5.2) 
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Table 2. Significance tests and regression coefficients from ANCOVA models predicting BMI  
from the social factors (adjusting for age and smoking status) by gender 
__________________________________________________________________________________ 
 
    Men      Women  
 
Source   P         * (SE) P  P    *  (SE) P 
__________________________________________________________________________________ 
Employment  0.12      0.01  
Low    -0.22 (0.16) 0.17    0.99 (0.20) 0.01 
Medium    0.09 (0.16) 0.57   0.25 (0.19) 0.18 
High     0.00 -  -   0.00  - - 
 
Housing  0.02      0.16   
Low     0.16 (0.17) 0.36    0.12 (0.19) 0.52 
Medium   -0.30 (0.16) 0.06    0.35 (0.19) 0.06 
High     0.00 -  -    0.00 - - 
 
Migration  0.74      0.44    
Low    -0.09 (0.17) 0.58   -0.22 (0.21) 0.30 
Medium    0.02 (0.16) 0.89    0.02 (0.19) 0.93 
High     0.00  -   -    0.00  - - 
 
Family status  0.01      0.66   
Low     0.81 (0.18) 0.01   -0.06 (0.21) 0.78 
Medium    0.61 (0.15) 0.01     0.11 (0.19) 0.56 
High     0.00 -  -    0.00  - - 
 
Age   0.01    0.33 (0.03)   0.01  0.48 (0.03)  
 
Smoking Status  0.01      0.01 
Smoker    -0.24 (0.15) 0.12   -0.01 (0.19) 0.98 
Ex-smoker    0.68 (0.01) 0.15     0.65 (0.19) 0.01 
Never smoker    0.00 -     0.00 - - 
__________________________________________________________________________________ 
* represents the magnitude of difference in average BMI between the group of interest and the reference group. For 
example, women in the low employment status group had an average BMI 0.99 units higher than high employed 
women. 
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Table 3. Significance tests and regression coefficients from multiple regression models predicting BMI from 5 
the social factors and behavioral factors (adjusting for age and smoking status) by gender 
_________________________________________________________________________________ 
   Men        Women  
Variables  P      (SE)  P Variables  P    (SE)  P  
________________________________________________________________________________________ 10 
 
Employment  0.62    Employment  0.01 
Low   -0.20 (0.21) 0.33     0.77 (0.26) 0.01 
Medium  -0.08 (0.20) 0.68     0.27 (0.25) 0.27 
High    0.00 - -     0.00 - - 15 
 
Housing  0.02    Housing    0.85 
Low    0.23 (0.22) 0.29     0.06 (0.24) 0.82 
Medium  -0.36 (0.21) 0.08     0.14 (0.24) 0.58 
High    0.00 - -     0.00 - - 20 
 
Migration  0.77    Migration  0.30  
Low   -0.15 (0.23) 0.53     -0.19 (0.28) 0.51 
Medium  -0.14 (0.21) 0.51       0.21 (0.25) 0.40 
High    0.00 - -       0.00  - - 25 
 
Family status  0.04    Family status  0.54  
Low    0.50 (0.25) 0.04     -0.27 (0.27) 0.31 
Medium   0.49 (0.20) 0.02     -0.04 (0.25) 0.86 
High    0.00 - -       0.00 - - 30 
 
Dietary Factors      Dietary Factors 
Salad Veg   0.32 (0.20) 0.12  Traditional veg   0.57 (0.35) 0.10  
Pork/Poultry  -0.38 (0.38) 0.32  Salad    0.44 (0.21) 0.04  
Tropical Fruits  -0.46 (0.27) 0.09  Fruit   -0.62 (0.23) 0.01  35 
Other Veg  -0.39 (0.35) 0.27  Meat dishes  -0.25 (0.49) 0.61  
Traditional Veg   0.50 (0.24) 0.03  Pasta, rice, mixed  0.14 (0.39) 0.72  
Protein Foods   1.61 (0.61) 0.01  Takeaways   1.41 (0.35) 0.01  
Takeaways   0.24 (0.33) 0.47  Ethnic veg  -1.36 (0.38) 0.01  
Cakes/Sweets  -1.14 (0.26)  0.01  Breakfast cereal/ 40 
         Muesli  -0.79 (0.23) 0.01 
Offal/canned fish  -1.18 (0.37) 0.01  Fruit/veg juice  -0.61 (0.19) 0.01 
Traditional fruit  -0.35 (0.17) 0.04  Fish/seafood  -0.56 (0.56) 0.31  
Breakfast cereal -0.40 (0.16) 0.01  Cakes/desserts  -0.68 (0.46) 0.14  
Crackers, cheese, 45 
 savoury spreads  -0.18 (0.15) 0.23  Chocolate/confect -0.28 (0.28) 0.31  
Mixed meat  -0.51 (0.40) 0.20  Crackers, cheese, -0.43 (0.23) 0.06  
          savoury spread 
Wholemeal bread  -0.27 (0.13) 0.04  Coffee/Milk   0.10 (0.07) 0.12  
Coffee/Milk  -0.02 (0.05) 0.65  Low cal drinks   1.76 (0.20) 0.01 50 
 
Low Fat Dairy Food  0.01    Low Fat Dairy Food   0.01   
Rarely/never  -0.85 (0.20) 0.01  Rarely/never  -0.94 (0.29) 0.01 
Sometimes  -0.56 (0.19) 0.01  Sometimes  -0.83 (0.24) 0.01 
Frequently    0.00 - -  Frequently    0.00 - - 55 
 
Dieting   0.45    Dieting    0.01 
No   -0.18 (0.24)   No   -0.78 (0.25)  
Yes     0.00 -   Yes    0.00 -  
 60 
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Table 3 (continued). 
_________________________________________________________________________________ 
  Men        Women  
Variables  P      (SE)  P Variables  P    (SE)  P  65 
________________________________________________________________________________________ 
 
Alcohol   0.02 -0.29 (0.12)  Alcohol  0.01 -0.68 (0.15) 
 
Exercise  0.27    Exercise   0.04 70 
Vigorous  -0.53 (0.28) 0.06  Vigorous  -1.31 (0.46) 0.01 
Moderate  -0.28 (0.22) 0.20  Moderate  -0.39 (0.28) 0.17 
Low   -0.25 (0.21) 0.24  Low   -0.33 (0.24) 0.18 
Sedentary   0.00 - -  Sedentary   0.00 -  - 
 75 
Smoking   0.01    Smoking  0.01 
Smoker   -0.24 (0.22) 0.29  Smoker   -0.36 (0.28) 0.19 
Ex-smoker   0.73 (0.20) 0.01  Ex-smoker   0.51 (0.24) 0.04 
Never smoker 0.00  - -   Never smoker 0.00 -   - 
 80 
Age   0.01 0.32 (0.04)  Age   0.01 0.41 (0.05) 
 
________________________________________________________________________________________ 
Full model for men: F=9.45, p<.0001, R2=0.13  Full model for women: F=12.21, p<.0001, R2=0.14 
 85 
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Table 4. Significance tests and regression coefficients from multiple regression models predicting  
BMI from behavioral factors by levels of social factors among men and women 
_________________________________________________________________________________ 
     SES: Housing     SES: Family status  90 
Men Variables*   (SE)  P  Variables*       (SE) P  
________________________________________________________________________________________ 
 
Housing (low)      Family status (low) 
 95 
Dietary factors      Dietary factors 
Salad Veg    0.98 (0.40) 0.01   Tropical Fruits    -0.71 (0.36) 0.05  
Cakes/sweets -0.89 (0.45) 0.05   Cakes/sweets    -0.85 (0.40) 0.03  
Offal/canned fish  -1.92 (0.61) 0.00 
Breakfast cereals -0.62 (0.32) 0.05    100 
Dieting       Dieting  
No   -1.14 (0.49) 0.02   No    -0.83 (0.40) 0.04  
Yes    0.00     Yes     0.00 
 
Alcohol    -0.48 (0.22) 0.03  105 
                  
Smoking       Smoking  
Smoker  -0.23 (0.41) 0.57   Smoker    -0.84 (0.41) 0.04  
Ex-smoker   0.95 (0.37) 0.01    Ex-smoker    0.88 (0.34) 0.01  
Never smoker  0.00      Never smoker    0.00 110 
 
Age    0.19 (0.07) 0.01   Age       0.21 (0.07) 0.00  
    
Housing (medium)     Family status (medium) 
Dietary factors      Dietary factors 115 
Cakes/sweets -1.05 (0.48) 0.03      Cakes/sweets   -1.59 (0.50) 0.00 
Offal/canned fish   -1.66 (0.81) 0.04        Offal/canned fish -1.19 (0.58) 0.04 
Traditional fruit -0.75 (0.30) 0.01  
Wholemeal bread  -0.50 (0.23) 0.03  
Smoking      Low fat dairy food 120 
Smoker  -0.42 (0.37) 0.25        Rarely/never   -0.97 (0.35) 0.01 
Ex-smoker   0.69 (0.34) 0.04    Sometimes   -0.57 (0.33) 0.08 
Never smoker  0.00     Frequently    0.00 
 
Age    0.43 (0.07) 0.00  Age      0.26 (0.07) 0.00 125 
     
Housing (high)      Family status (high) 
Dietary factors      Dietary factors 
Cakes/sweets -1.52 (0.44) 0.00   Cakes/sweets   -1.19 (0.49) 0.02 
Coffee/milk  -0.22 (0.09) 0.02   Offal/canned fish -1.68 (0.82) 0.04 130 
Traditional fruit   -0.57 (0.29) 0.05 
Low fat dairy food     Low fat dairy food 
Rarely/never -1.16 (0.35) 0.00   Rarely/never   -1.09 (0.37) 0.00  
Sometimes  -0.72 (0.32) 0.02   Sometimes   -0.53 (0.34) 0.12 
Frequently    0.00     Frequently    0.00 135 
 
Age     0.34 (0.07) 0.00  Age      0.46 (0.07) 0.00 
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Table 4 (continued). 
__________________________________________________________________________________ 140 
SES: Employment 
Women  Variables*      (SE)  P 
__________________________________________________________________________________ 
Employment (low) 
Dietary factors 145 
Salad     1.26 (0.37) 0.00 
Fruit   -0.84 (0.38) 0.03 
Ethnic Vegetables -1.96 (0.69) 0.00 
Breakfast Cereal/Muesli -0.85 (0.39) 0.03 
Fish/Seafood  -1.70 (0.84) 0.04 150 
Low Cal Drinks   2.10 (0.41) 0.00 
Alcohol    -1.00 (0.29) 0.00 
Age     0.33 (0.08) 0.00 
 
Employment (medium) 155 
Dietary factors 
Meat Dishes  -4.02 (1.62) 0.01 
Takeaways    2.50 (0.63) 0.00 
Fruit/Veg Juice  -1.02 (0.34) 0.00 
Low Cal Drinks   1.56 (0.32) 0.00 160 
Low fat dairy food  
  Rarely/never   1.52 (0.49) 0.00 
  Sometimes  -0.94 (0.41) 0.02 
Frequently   0.00 
Dieting 165 
No   -1.52 (0.45) 0.00 
Yes    0.00 
Alcohol    -0.75 (0.26) 0.00 
Age      0.45 (0.08) 0.00 
 170 
Employment (high) 
Dietary factors 
Takeaways   1.73 (0.59) 0.00 
Low Cal Drinks   1.86 (0.34) 0.00 
Low fat dairy food 175 
  Rarely/never  -1.09 (0.46) 0.02 
  Sometimes  -0.82 (0.40) 0.04 
  Frequently   0.00 
Dieting 
No   -0.95 (0.38) 0.01 180 
Yes    0.00 
Exercise 
Vigorous  -2.37 (0.69) 0.00 
Moderate  -0.92 (0.46) 0.05 
Low    -0.76 (0.40) 0.06 185 
Sedentary   0.00 
Smoking  
Smoker   -0.92 (0.45) 0.04 
Ex-smoker   0.36 (0.38) 0.34 
Never smoker   0.00 190 
Age     0.46 (0.09) 0.09 
__________________________________________________________________________________ 
* Results for significant variables only are shown
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Appendix 1:  Summary of items loading on four conceptual socioeconomic status domains 
 195 
Domains Item description 
  
Employment Usual hours worked 
 Employment status 
 Number of jobs 
 Income main source 
 Whether government pension/benefit is received 
 Occupation 
  
Housing Number of bedrooms 
 Nature of occupancy 
  
Migration Whether household usually speaks English 
 Year of arrival 
 Ability to speak English 
  
Family Unit Marital status 
 Income unit number (number related persons within 
household whose command over income is shared) 
  
 
